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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The trace memory which carries out storing maintenance of the predetermined trace 
information, and the trace memory address for storing said trace information in said trace 
memory are held, whenever the instruction of a predetermined program was executed, after 
the trace information concerned was stored in said trace memory -- "1" -- [ counter / to 
increment / trace ] The back branching detecting element which compares a value in response 
to detection directions of a mode indication signal the preceding value of the predetermined 
program address, and this time, and detects the existence of back branching generating, The 
branching destination register which latches the value of the branching destination program 
address at the time of the back branching generating concerned, The branching agency 
register which latches the value of the branching agency program address at the time of the 
back branching generating concerned, The loop start register for recognizing the repetition 
execution portion of said program, In the information control equipment which is equipped with 
the loop recognition part containing the end register of a loop, and a looped race counter, and 
stores only the first time and the last round of a repetition execution portion of said program in 
said trace memory [whether said program execution instruction is an instruction which calls a 
subroutine / detecting element / to detect / CALL instruction / said program execution 
instruction ] The RET instruction detecting element which detects whether it is the instruction 
which returns from a subroutine, The call stack which carries out set storing maintenance of 
two or more each values of the loop start register in said loop recognition part, the end register 
of a loop, and a looped race counter, respectively, The call stack counter which carries out 
counting of the number of sets of each value of the loop start register stored in said call stack, 
the end register of a loop, and a looped race counter, and holds it, Information control 
equipment characterized by storing only the first time and the last round of a repetition 
execution portion in said trace memory when preparation ****** is carried out and subroutine 
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call instruction exists in the repetition execution portion of said program. 
[Claim 2] The trace memory which carries out storing maintenance of the predetermined trace 
information, and the trace memory address for storing said trace information in said trace 
memory are held, whenever the instruction of a predetermined program was executed, after 
the trace information concerned was stored in said trace memory -- "1" -- [ counter / to 
increment / trace ] The back branching detecting element which compares a value in response 
to detection directions of a mode indication signal the preceding value of the predetermined 
program address, and this time, and detects the existence of back branching generating, The 
branching destination register which latches the value of the branching destination program 
address at the time of the back branching generating concerned, The branching agency 
register which latches the value of the branching agency program address at the time of the 
back branching generating concerned, The loop start register for recognizing the repetition 
execution portion of said program, In the control method of information control equipment of 
having the loop recognition part containing the end register of a loop, and a looped race 
counter, and storing only the first time and the last round of a repetition execution portion of 
said program in said trace memory The 1st step which initializes said loop start register, the 
end register of a loop, and a looped race counter, respectively at the time of the start of trace, 
At the time of the back branching detection by said back branching detecting element after a 
trace start, the contents of said branching destination register, and the contents of said loop 
start register, And it sets to the 2nd step which carries out comparative collation of the contents 
of the said branching former register, and the contents of said end register of a loop, 
respectively, and said 2nd step. When the contents of said branching destination register, the 
contents of said loop start register, and the contents of the said branching former register and 
the contents of said end register of a loop are in agreement In the 3rd step which sets the 
value of said looped race counter as said trace counter, and said 2nd step When the contents 
of said branching destination register, the contents of said loop start register, or the contents of 
the said branching former register and the contents of said end register of a loop are 
inharmonious The 4th step which sets the value of a said branching former register to said end 
register of a loop, and sets the value of said trace counter to said loop start register for the 
value of said branching destination register at said looped race counter, respectively, When 
the execution of an instruction which calls a subroutine is detected by said CALL instruction 
detecting element, said loop start register, The 5th step which saves each value of said end 
register of a loop, and said looped race counter in the position specified with the value of said 
call stack counter in said call stack, The 6th step to which only "1" makes the value of said call 
stack counter increase, [ with the 7th step which initializes said start register, said end register 
of a loop, and said REPU trace counter, respectively, and said RET instruction detecting 
element ] The 8th step to which only "1" decreases the value of said call stack counter when 



://dossierl.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?u=^ 5/13/2008 



JP, 09-128264, A (1997) [FULL CONTENTS] 



Page 3 of 17 



execution of the instruction which returns from a subroutine is detected, [ the value saved in 
the position specified with the value of said call stack counter in said call stack ] The 
information control method characterized by having the 9th step set as said loop start register, 
said end register of a loop, and said looped race counter, respectively. 
[Claim 3] The trace memory which carries out storing maintenance of the predetermined trace 
information, and the trace memory address for storing said trace information in said trace 
memory are held, whenever the instruction of a predetermined program was executed, after 
the trace information concerned was stored in said trace memory -- "1" -- [ counter / to 
increment / trace ] The back branching detecting element which compares a value in response 
to detection directions of a mode indication signal the preceding value of the predetermined 
program address, and this time, and detects the existence of back branching generating, The 
branching destination register which latches the value of the branching destination program 
address at the time of the back branching generating concerned, The branching agency 
register which latches the value of the branching agency program address at the time of the 
back branching generating concerned, The loop start register for recognizing the repetition 
execution portion of said program, In the control method of information control equipment of 
having the loop recognition part containing the end register of a loop, and a looped race 
counter, and storing only the first time and the last round of a repetition execution portion of 
said program in said trace memory The 1st step which initializes said loop start register, the 
end register of a loop, and a looped race counter, respectively at the time of the start of trace, 
At the time of the back branching detection by said back branching detecting element after a 
trace start, the contents of said branching destination register, and the contents of said loop 
start register, And it sets to the 2nd step which carries out comparative collation of the contents 
of the said branching former register, and the contents of said end register of a loop, 
respectively, and said 2nd step. When both the contents of said branching destination register, 
the contents of said loop start register, and the contents of the said branching former register 
and the contents of said end register of a loop are in agreement In the 3rd step which sets the 
value of said looped race counter as said trace counter, and said 2nd step When the contents 
of said branching destination register, the contents of said loop start register, or the contents of 
the said branching former register and the contents of said end register of a loop are 
inharmonious The 4th step which sets the value of a said branching former register to said end 
register of a loop, and sets the value of said trace counter to said loop start register for the 
value of said branching destination register at said looped race counter, respectively, When 
the execution of an instruction which calls a subroutine is detected by said CALL instruction 
detecting element, the value of said call stack counter Said loop start register, [ with the 5th 
step to which it is made to increase by total size and said RET instruction detecting element of 
each size of said end register of a loop, and said looped race counter] When execution of the 
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instruction which returns from a subroutine is detected, [ the value of said call stack counter ] 
The information control method characterized by having the 6th step which each size of said 
loop start register, said end register of a loop, and said looped race counter decreases by total 
size. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to information control equipment and its control 

method. 

[0002] 

[Description of the Prior Art] The block diagram showing the composition of one example of 
conventional information control equipment is shown in drawing 3 . This conventional parallel 
is an example of information control equipment currently indicated by JP,H5-151023,A, and the 
procedure of trace of the conventional parallel concerned of operation is shown in the flow 
chart of dr awin g 4 . 

[0003] As shown in drawing 3 , this conventional parallel corresponds to trace information Bath 
3 which carries out the mediation transfer of the trace information. While holding the trace 
memory address for storing in a trace memory 1 the trace memory 1 which stores trace 
information, and the trace information inputted through trace information Bath 3 The trace 
counter 4 by which only "1" is incremented with the trace control signal 2 after the trace 
information concerned is stored in a trace memory 1, The value register 72 is included this 
time which stores this time value of the preceding value register 71 and the microprogram 
address 5 which stores the preceding value of the microprogram address 5. When detection 
directions are carried out by the mode indication signal 6, a value is compared the preceding 
value of the microprogram address 5, and this time. The back branching detecting element 7 
which detects that back branching occurred when a preceding value is beyond a value this 
time, The branching destination register 8 holding the preceding value register 71 at the time of 
back branching being detected in the back branching detecting element 7 concerned, With the 
branching agency register 9 holding this time value register 72 at the time of back branching 
being detected in the back branching detecting element 7, respectively Loop start register 101- 

i (i= 1, 2, , N), Including end register of loop 102-i, and looped race counter 103-i (i= 1, 2, 

, N), it has the loop recognition part 10-1 holding the information for recognizing the 

repetition execution portion of a microprogram, 10-2, , 10-N, and is constituted, in 

addition, [ loop start register 101-i in each above-mentioned loop recognition part ] It is stored 
by the head microprogram address of the repetition portion of a microprogram, and [ end 
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register of loop 102-i ] The last microprogram address of the repetition portion of a 
microprogram is stored, and the value of the trace counter 4 at the time of repetition partial 
recognition of a microprogram is stored in looped race counter 103-i. Moreover, to these loop 
recognition parts, the loop discernment ID by size relation by which the weighting was carried 
out is given to each, for example. 

[0004] Next, operation of this conventional parallel is explained with reference to draw ing 3 and 
drawin g 4 . In addition, the case where only the loop recognition part 10-1, the loop recognition 
part 10-2, and the three loop recognition part of loop recognition part 10-N the loop recognition 
part is indicated to be to drawing 3 on account of explanation are prepared is assumed 

temporarily (in this case). Other loop recognition parts 10-3, 10-4 and 10- (N-1) carry out 

the outside of the object of explanation of operation once. However, even if it assumes in this 
way, the generality of explanation of this conventional parallel of operation is not lost. 
Explanation of operation shall be given. 

[0005] Operation is stopped when operation of this conventional parallel is controlled by the 
trace control signal 2, operation is started when a trace start is directed by the trace control 
signal 2 concerned, and a trace halt is directed by the trace control signal 2. The loop start 
register and the end register of a loop which are contained inside all the loop recognition parts 
10-1, 10-2, and 10-N at the time of a trace operation start are initialized in the maximum which 
can be set as these registers, for example (step ST1). subsequently, [ ****** ] when it is not 
judged and (step ST2) detected whether back branching was detected in the back branching 
detecting element 7 while storing trace information in a trace memory 1 through the trace 
information path 3 -- the trace counter 4 -- "1" -- incrementing (step ST7) -- again -- step ST2 
returning -- step ST2 Subsequent operation is started. Moreover, step ST2 When it sets and 
back branching is detected, it is judged whether the value of the end register 102-1 of a loop of 
the loop recognition part 10-1 is below a value of the branching destination register 8 or it is 
beyond the value of the branching agency register 9 (step ST3). step ST3 setting -- affirmation 
(YES) it is -- ** -- when judged It is judged whether the value of the loop start register 101-1 of 
the loop recognition part 10-1 is equal to the value of the branching destination register 8, and 
the value of the end register 102-1 of a loop is equal to the value of the branching agency 
register 9 (step ST4). Step ST4 when judged with it setting and being denial (NO) The value of 
the branching destination register 8 is set to the loop start register 101-1 of the loop recognition 
part 10-1. The value of the branching agency register 9 is set to the end register 102-1 of a 
loop, the value of the trace counter 4 is set to the looped race counter 103-1, the loop 
recognition information currently held at the loop recognition part 10-1 is updated (step ST6), 
and it is said step ST7. It returns, step ST7 as set and mentioned above, while storing trace 
information in a trace memory 1 through the trace information path 3 -- the trace counter 4 -- 
"1" -- incrementing -- again -- step ST2 Subsequent processings are performed, said step ST4 
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[ moreover, ] setting -- affirmation (YES) it is -- ** -- when judged, the value of the looped race 
counter 103-1 of the loop recognition part 10-1 is set as the trace counter 4 (step ST5) -- after 
that -- said step ST7 It returns, step ST7 while setting and storing trace information in a trace 
memory 1 -- the trace counter 4 -- "1" -- incrementing -- again -- step ST2 Subsequent 
processings are performed. 

[0006] On the other hand, it is step ST3. when judged with it setting and being denial (NO) 
[ be / the value of the end register 102-2 of a loop of the loop recognition part 10-2 / below a 
value of the branching destination register 8 ] Or it is judged (step ST10) and it is affirmation 
(YES) whether it is beyond the value of the branching agency register 9. when judged with it 
being It is judged whether the value of the loop start register 102-2 of the loop recognition part 
10-2 is equal to the value of the branching destination register 8, and the value of the loop start 
register 102-2 is equal to the value of the branching agency register 9 (step ST11). When 
judged with denial (NO) in step ST1 1 The value of the branching destination register 8 is set to 
the loop start register 101-2 of the loop recognition part 10-2. The value of the branching 
agency register 9 is set to the end register 103-2 of a loop, the value of the trace counter 4 is 
set to the looped race counter 103-2, and the loop recognition information currently held at the 
loop recognition part 10-2 is updated (step ST13). Subsequently, the loop start register 101-1 
and the end register 102-1 of a loop of the loop recognition part 10-1 are received. For 
example, by setting up the maximum which can be set as the register concerned, initialization 
of the loop recognition part 10-1 is performed (step ST14), and it is said step ST7 after that. It 
returns, step ST7 while setting and storing trace information in a trace memory 1 -- the trace 
counter 4 -- "1" -- incrementing -- again -- step ST2 Subsequent processings are performed. 
[0007] In addition, in step ST1 1 , it is affirmation (YES), when judged with it being The value of 
the looped race counter 103-2 of the loop recognition part 10-2 is set to the trace counter 4 
(step ST12), and it is said step ST7. while returning and storing trace information in a trace 
memory 1 the trace counter 4 -- "1 " -- incrementing -- again -- step ST2 Subsequent 
processings are performed, moreover, when judged with it being denial (NO) in said step ST10 
[ be / the value of end register of loop 102-N of loop recognition part 10-N / below a value of 
the branching destination register 8 ] Or it is judged (step ST20) and it is affirmation (YES) 
whether it is beyond the value of the branching agency register 9. when judged with it being It 
is judged whether the value of loop start register 101-N of loop recognition part 10-N is equal 
to the value of the branching destination register 8, and the value of end register of loop 102-N 
is equal to the value of the branching agency register 9 (step ST21). When judged with it being 
denial (NO) in step ST21 The value of the branching destination register 8 is set as loop start 
register 101-[ of loop recognition part 10-N ] N. The value of the branching agency register 9 is 
set as end register of loop 102-N, the value of the trace counter 4 is set as looped race counter 
103-N, and the loop recognition information currently held at loop recognition part 10-N is 
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updated (step ST23). 

[0008] [as opposed to /the loop recognition part 10-1 the loop start register 101-1 in 10-2 and 
101-2, and the end register 102-1 of a loop and 102-2 ] next, by setting up maximum the loop 
recognition part 10-1 and initialization of 10-2 are performed (step ST24) -- said step ST7 while 
returning and storing trace information in a trace memory 1 -- the trace counter 4 -- "1" -- 
incrementing -- again -- step ST2 Subsequent processings are performed. Moreover, in step 
ST21, it is affirmation (YES), when judged with it being The value of looped race counter 103- 
N of loop recognition part 10-N is set as the trace counter 4 (step ST22), and it is said step 
ST7 similarly, while returning and storing trace information in a trace memory 1 the trace 
counter 4 -- "1" -- incrementing -- again -- step ST2 Subsequent processings are performed. 
When judged with it being denial (NO) in step ST20, it is the same, and this is said step ST7. 
while returning and storing trace information in a trace memory 1 the trace counter 4 -- "1" -- 
incrementing -- again -- step ST2 Subsequent processings are performed. 
[0009] 

[Problem to be solved by the invention] In the conventional information control equipment 
mentioned above and its control method Since collection control of trace is performed by only 
the information detected in the back branching detecting element When a subroutine call exists 
in the execution portion which a microprogram repeats and a repetition execution portion exists 
further in the child routine called there [ the microprogram address of the head of the repetition 
execution portion of the child routine concerned ] [ address / of the last of the repetition 
execution portion of the parent routine which called the child routine / more than / 
microprogram ] When [ or ] the last microprogram address of the repetition execution portion of 
a child routine agrees on the conditions below of the microprogram address of the last of the 
repetition execution portion of said parent routine It becomes the situation where the loop 
recognition information on a parent routine will be canceled from a loop recognition part at the 
same time the loop recognition information on a child routine is registered into a loop 
recognition part, when back branching occurs in said child routine. 

[0010] As a result, although the repetition execution portion of said child routine is traced only 
in the first time and the last round, all for a repeat count will be traced about the repetition 
execution portion of said parent routine. Thus, in conventional information control equipment 
and its conventional control method, when a subroutine call exists in the repetition execution 
portion of a microprogram, there is a fault that efficient trace information is uncollectible. 
[001 1] The purpose of this invention solves the above-mentioned technical problem, 
recognizes the subroutine control section in a my KUROPU gram by detection of subroutine 
call instruction and the return instruction from a subroutine, and there is in realizing the 
information control equipment which enables collection of efficient trace information, and its 
control method. 
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[0012] 

[Means for solving problem] The trace memory to which the information control equipment of 
the 1st invention carries out storing maintenance of the predetermined trace information, The 
trace memory address for storing said trace information in said trace memory is held, 
whenever the instruction of a predetermined program was executed, after the trace information 
concerned was stored in said trace memory -- "1" -- [ counter / to increment / trace ] The back 
branching detecting element which compares a value in response to detection directions of a 
mode indication signal the preceding value of the predetermined program address, and this 
time, and detects the existence of back branching generating, The branching destination 
register which latches the value of the branching destination program address at the time of 
the back branching generating concerned, The branching agency register which latches the 
value of the branching agency program address at the time of the back branching generating 
concerned, The loop start register for recognizing the repetition execution portion of said 
program, In the information control equipment which is equipped with the loop recognition part 
containing the end register of a loop, and a looped race counter, and stores only the first time 
and the last round of a repetition execution portion of said program in said trace memory 
[ whether said program execution instruction is an instruction which calls a subroutine / 
detecting element / to detect / CALL instruction / said program execution instruction ] The RET 
instruction detecting element which detects whether it is the instruction which returns from a 
subroutine, The call stack which carries out set storing maintenance of two or more each 
values of the loop start register in said loop recognition part, the end register of a loop, and a 
looped race counter, respectively, The call stack counter which carries out counting of the 
number of sets of each value of the loop start register stored in said call stack, the end register 
of a loop, and a looped race counter, and holds it, When preparation ****** is carried out and 
subroutine call instruction exists in the repetition execution portion of said program, it is 
characterized by storing only the first time and the last round of a repetition execution portion 
in said trace memory. 

[0013] Moreover, the trace memory to which the information control method of the 2nd 
invention carries out storing maintenance of the predetermined trace information, The trace 
memory address for storing said trace information in said trace memory is held, whenever the 
instruction of a predetermined program was executed, after the trace information concerned 
was stored in said trace memory -- "1" -- [ counter / to increment / trace ] The back branching 
detecting element which compares a value in response to detection directions of a mode 
indication signal the preceding value of the predetermined program address, and this time, and 
detects the existence of back branching generating, The branching destination register which 
latches the value of the branching destination program address at the time of the back 
branching generating concerned, The branching agency register which latches the value of the 



://dossierlipdlinpit.gojp/cg^ 5/13/2008 



JP, 09-128264, A (1997) [FULL CONTENTS] 



Page 9 of 17 



branching agency program address at the time of the back branching generating concerned, 
The loop start register for recognizing the repetition execution portion of said program, In the 
control method of information control equipment of having the loop recognition part containing 
the end register of a loop, and a looped race counter, and storing only the first time and the 
last round of a repetition execution portion of said program in said trace memory The 1st step 
which initializes said loop start register, the end register of a loop, and a looped race counter, 
respectively at the time of the start of trace, At the time of the back branching detection by said 
back branching detecting element after a trace start, the contents of said branching destination 
register, and the contents of said loop start register, And it sets to the 2nd step which carries 
out comparative collation of the contents of the said branching former register, and the 
contents of said end register of a loop, respectively, and said 2nd step. When both the 
contents of said branching destination register, the contents of said loop start register, and the 
contents of the said branching former register and the contents of said end register of a loop 
are in agreement In the 3rd step which sets the value of said looped race counter as said trace 
counter, and said 2nd step When the contents of said branching destination register, the 
contents of said loop start register, or the contents of the said branching former register and 
the contents of said end register of a loop are inharmonious The 4th step which sets the value 
of a said branching former register to said end register of a loop, and sets the value of said 
trace counter to said loop start register for the value of said branching destination register at 
said looped race counter, respectively, When the execution of an instruction which calls a 
subroutine is detected by said CALL instruction detecting element, said loop start register, The 
5th step which saves each value of said end register of a loop, and said looped race counter in 
the position specified with the value of said call stack counter in said call stack, The 6th step to 
which only "1" makes the value of said call stack counter increase, [ with the 7th step which 
initializes said start register, said end register of a loop, and said REPU trace counter, 
respectively, and said RET instruction detecting element ] The 8th step to which only "1" 
decreases the value of said call stack counter when execution of the instruction which returns 
from a subroutine is detected, It is characterized by having the 9th step which sets the value 
saved in the position specified with the value of said call stack counter in said call stack, 
respectively as said loop start register, said end register of a loop, and said looped race 
counter. 

[0014] Furthermore, the trace memory to which the information control method of the 3rd 
invention carries out storing maintenance of the predetermined trace information, The trace 
memory address for storing said trace information in said trace memory is held, whenever the 
instruction of a predetermined program was executed, after the trace information concerned 
was stored in said trace memory -- "1" -- [ counter / to increment / trace ] The back branching 
detecting element which compares a value in response to detection directions of a mode 
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indication signal the preceding value of the predetermined program address, and this time, and 
detects the existence of back branching generating, The branching destination register which 
latches the value of the branching destination program address at the time of the back 
branching generating concerned, The branching agency register which latches the value of the 
branching agency program address at the time of the back branching generating concerned, 
The loop start register for recognizing the repetition execution portion of said program, In the 
control method of information control equipment of having the loop recognition part containing 
the end register of a loop, and a looped race counter, and storing only the first time and the 
last round of a repetition execution portion of said program in said trace memory The 1st step 
which initializes said loop start register, the end register of a loop, and a looped race counter, 
respectively at the time of the start of trace, At the time of the back branching detection by said 
back branching detecting element after a trace start, the contents of said branching destination 
register, and the contents of said loop start register, And it sets to the 2nd step which carries 
out comparative collation of the contents of the said branching former register, and the 
contents of said end register of a loop, respectively, and said 2nd step. When both the 
contents of said branching destination register, the contents of said loop start register, and the 
contents of the said branching former register and the contents of said end register of a loop 
are in agreement In the 3rd step which sets the value of said looped race counter as said trace 
counter, and said 2nd step When the contents of said branching destination register, the 
contents of said loop start register, or the contents of the said branching former register and 
the contents of said end register of a loop are inharmonious The 4th step which sets the value 
of a said branching former register to said end register of a loop, and sets the value of said 
trace counter to said loop start register for the value of said branching destination register at 
said looped race counter, respectively, When the execution of an instruction which calls a 
subroutine is detected by said CALL instruction detecting element, the value of said call stack 
counter Said loop start register, [ with the 5th step to which it is made to increase by total size 
and said RET instruction detecting element of each size of said end register of a loop, and said 
looped race counter ] When execution of the instruction which returns from a subroutine is 
detected, [ the value of said call stack counter ] It is characterized by having the 6th step which 
each size of said loop start register, said end register of a loop, and said looped race counter 
decreases by total size. 
[0015] 

[Mode for carrying out the invention] Next, this invention is explained with reference to 
Drawings. 

[0016] Drawing 1 is the block diagram showing the composition of one embodiment of this 
invention. As shown in drawing 1 , this embodiment corresponds to trace information Bath 3 
which carries out the mediation transfer of the trace information. While holding the trace 
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memory address for storing in a trace memory 1 the trace memory 1 which stores trace 
information, and the trace information inputted through trace information Bath 3 The trace 
counter 4 by which only "1" is incremented with the trace control signal 2 after the trace 
information concerned is stored in a trace memory 1, The value register 72 is included this 
time which stores this time value of the preceding value register 71 and the microprogram 
address 5 which stores the preceding value of the microprogram address 5. When detection 
directions are carried out by the mode indication signal 6, a value is compared the preceding 
value of the microprogram address 5, and this time. The back branching detecting element 7 
which detects that back branching occurred when a preceding value is beyond a value this 
time, The branching destination register 8 holding the preceding value register 71 at the time of 
back branching being detected in the back branching detecting element 7 concerned, With the 
branching agency register 9 holding this time value register 72 at the time of back branching 
being detected in the back branching detecting element 7, respectively Loop start register 101- 

i (i= 1, 2, , N), End register of loop 102-i and looped race counter 103-i (i= 1, 2, , N) 

are included. The loop recognition part 10-1 holding the information for recognizing the 

repetition execution portion of a microprogram, 10-2, , 10-N, The CALL instruction 

detecting element 21 which detects whether the run command of a microprogram is an 
instruction which calls a subroutine, The RET instruction detecting element 22 which detects 
whether the run command of a microprogram is an instruction which returns from a subroutine, 

At the time of a subroutine call, the loop recognition part 10-1, 10-2, , The call stack 23 

which is the FILO type field used in order to take out the loop recognition information which the 
loop recognition information currently held at 10-N is saved, and is saved at these loop 
recognition parts at the time of the return from a subroutine, It has the call stack counter 24 in 
which the number of the loop recognition information stored in the call stack 23 concerned is 
shown, and is constituted. 

[0017] In addition, like the case of conventional parallel [ loop start register 101-i in each 
above-mentioned loop recognition part ] It is stored by the head microprogram address of the 
repetition portion of a microprogram, and [ end register of loop 102-i ] The last microprogram 
address of the repetition portion of a microprogram is stored, and the value of the trace counter 
4 at the time of repetition partial recognition of a microprogram is stored in looped race counter 
103-i. Moreover, to these loop recognition parts, the loop discernment ID by size relation by 
which the weighting was carried out is given to each, for example. 

[0018] Moreover, drawing 2 is a flow chart which shows the procedure of this embodiment of 
operation. By contrast with drawing 4 , it sets to this embodiment so that clearly. The CALL 
instruction detecting element 21, the RET instruction detecting element 22, the call stack 23, 
and call stack counter 24 grade with addition of the equipment configuration to include as a 
processing step The step containing step ST31, ST32, ST33, ST34, ST35, and ST36 grade is 
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newly added. 

[0019] Next, operation of this conventional parallel is explained with reference to drawing 1 and 
drawin g 2 . In addition, explanation of operation shall be given supposing the case where only 
the loop recognition part 10-1, the loop recognition part 10-2, and the three loop recognition 
part of loop recognition part 10-N the loop recognition part is indicated to be to drawing 1 on 
account of explanation are prepared like the case of conventional parallel. 
[0020] The loop start register and the end register of a loop which are contained inside all the 
loop recognition parts at the time of a trace operation start are initialized (step ST1). 
Subsequently, the call stack counter 24 is initialized by "0" (step ST31). It is judged whether 
during trace operation, it was detected in the CALL instruction detecting element 21 that 
subroutine call instruction was executed (step ST32). When execution of subroutine call 
instruction is detected The value of the loop start register 101-1 currently held at the loop 
recognition part 10-1, 10-2, and 10-N, 101-2, and 101-N, The end register 102-1 of a loop, 
102-2, and the value of 102 Ns, [ loop recognition information including the value of the looped 
race counter 103-1, 103-2, and 103-N ] being saved in the predetermined position in the call 
stack 23 specified with the value of the call stack counter 24 -- the call stack counter 24 -- "1" -- 
it increments (step ST33). And while the loop recognition information in the loop recognition 
part 10-1, 10-2, and 10-N is initialized (step ST34) and storing trace information in a trace 
memory 1 through trace information Bath 3 the trace counter 4 -- "1" -- incrementing (step 
ST7) -- again -- step ST2 returning -- step ST2 Subsequent operation is started, moreover, 
when execution of subroutine call instruction is not detected in step ST32 It is judged whether 
during trace operation, it was detected in the RET instruction detecting element 22 that 
subroutine return instruction was executed (step ST35). When execution of subroutine return 
instruction is detected the call stack counter 24 -- "1" -- [ a decrement is carried out, and the 
value saved in the predetermined position in the call stack 23 specified by the call stack 
counter 24 is taken out, and ] It is set up as loop recognition information in the loop recognition 
part 10-1, 10-2, and 10-N (step ST36). moreover, in step ST35 when execution of subroutine 
return instruction is not detected [ ****** ] when it is not judged and (step ST2) detected 
whether back branching was detected in the back branching detecting element 7 while storing 
trace information in a trace memory 1 through trace information Bath 3 -- the trace counter 4 -- 
"1" -- incrementing (step ST7) -- again -- step ST2 returning -- step ST2 Subsequent operation 
is started. Moreover, step ST2 When it sets and back branching is detected, it is judged 
whether the value of the end register 102-1 of a loop of the loop recognition part 10-1 is below 
a value of the branching destination register 8 or it is beyond the value of the branching 
agency register 9 (step ST3). 

[0021] step ST3 setting -- affirmation (YES) it is -- ** -- when judged It is judged whether the 
value of the loop start register 101-1 of the loop recognition part 10-1 is equal to the value of 
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the branching destination register 8, and the value of the end register 102-1 of a loop is equal 
to the value of the branching agency register 9 (step ST4). Step ST4 when judged with it 
setting and being denial (NO) The value of the branching destination register 8 is set to the 
loop start register 101-1 of the loop recognition part 10-1. The value of the branching agency 
register 9 is set to the end register 102-1 of a loop, the value of the trace counter 4 is set to the 
looped race counter 103-1, the loop recognition information currently held at the loop 
recognition part 10-1 is updated (step ST6), and it is said step ST7. It returns, step ST7 as set 
and mentioned above, while storing trace information in a trace memory 1 through the trace 
information path 3 -- the trace counter 4 -- "1" -- incrementing -- again -- step ST2 Subsequent 
processings are performed, said step ST4 [ moreover, ] setting - affirmation (YES) it is -- ** - 
when judged, the value of the looped race counter 103-1 of the loop recognition part 10-1 is 
set as the trace counter 4 (step ST5) -- after that -- said step ST7 It returns, while storing trace 
information in a trace memory 1 in step ST7 -- the trace counter 4 -- "1" -- incrementing -- 
again -- step ST2 Subsequent processings are performed. 

[0022] On the other hand, it is step ST3. when judged with it setting and being denial (NO) 
[ be / the value of the end register 1 02-2 of a loop of the loop recognition part 1 0-2 / below a 
value of the branching destination register 8 ] Or it is judged (step ST10) and it is affirmation 
(YES) whether it is beyond the value of the branching agency register 9. when judged with it 
being It is judged whether the value of the loop start register 102-2 of the loop recognition part 
10-2 is equal to the value of the branching destination register 8, and the value of the loop start 
register 102-2 is equal to the value of the branching agency register 9 (step ST1 1). When 
judged with denial (NO) in step ST1 1 The value of the branching destination register 8 is set to 
the loop start register 101-2 of the loop recognition part 10-2. The value of the branching 
agency register 9 is set to the end register 103-2 of a loop, the value of the trace counter 4 is 
set to the looped race counter 103-2, and the loop recognition information currently held at the 
loop recognition part 10-2 is updated (step ST13). Subsequently, the loop start register 101-1 
and the end register 102-1 of a loop of the loop recognition part 10-1 are received. For 
example, by setting up the maximum which can be set as the register concerned, initialization 
of the loop recognition part 10-1 is performed (step ST14), and it is said step ST7 after that. It 
returns, step ST7 while setting and storing trace information in a trace memory 1 -- the trace 
counter 4 -- "1" -- incrementing -- again -- step ST2 Subsequent processings are performed. 
[0023] In addition, in step ST1 1 , it is affirmation (YES), when judged with it being The value of 
the looped race counter 103-2 of the loop recognition part 10-2 is set to the trace counter 4 
(step ST12), and it is said step ST7. while returning and storing trace information in a trace 
memory 1 the trace counter 4 -- "1 " -- incrementing -- again -- step ST2 Subsequent 
processings are performed, moreover, when judged with it being denial (NO) in said step ST10 
[ be / the value of end register of loop 102-N of loop recognition part 10-N / below a value of 



://dossierlipdlinpit.gojp/cg^ 5/13/2008 



JP, 09-128264, A (1997) [FULL CONTENTS] 



Page 14 of 17 



the branching destination register 8 ] Or it is judged (step ST20) and it is affirmation (YES) 
whether it is beyond the value of the branching agency register 9. when judged with it being It 
is judged whether the value of loop start register 101-N of loop recognition part 10-N is equal 
to the value of the branching destination register 8, and the value of end register of loop 102-N 
is equal to the value of the branching agency register 9 (step ST21). When judged with it being 
denial (NO) in step ST21 The value of the branching destination register 8 is set as loop start 
register 101-[ of loop recognition part 10-N ] N. The value of the branching agency register 9 is 
set as end register of loop 102-N, the value of the trace counter 4 is set as looped race counter 
103-N, and the loop recognition information currently held at loop recognition part 10-N is 
updated (step ST23). 

[0024] [ as opposed to / the loop recognition part 10-1 the loop start register 101-1 in 10-2 and 
101-2, and the end register 102-1 of a loop and 102-2 ] next, by setting up maximum the loop 
recognition part 10-1 and initialization of 10-2 are performed (step ST24) -- said step ST7 while 
returning and storing trace information in a trace memory 1 -- the trace counter 4 -- "1" -- 
incrementing -- again -- step ST2 Subsequent processings are performed. Moreover, in step 
ST21, it is affirmation (YES), when judged with it being The value of looped race counter 103- 
N of loop recognition part 10-N is set as the trace counter 4 (step ST22), and it is said step 
ST7 similarly, while returning and storing trace information in a trace memory 1 the trace 
counter 4 -- "1" -- incrementing -- again -- step ST2 Subsequent processings are performed. 
When judged with it being denial (NO) in step ST20, it is the same, and this is said step ST7. 
while returning and storing trace information in a trace memory 1 the trace counter 4 -- "1" -- 
incrementing -- again -- step ST2 Subsequent processings are performed. 
[0025] Since the loop recognition information currently held in the loop recognition part can be 
changed in between the parent routine which called the subroutine as mentioned above, and 
the called child routines Also in the microprogram containing a subroutine, it becomes possible 
to perform efficient trace operation. That is, according to this invention, the subroutine control 
section in a my KUROPU gram is recognized by detection of subroutine call instruction and the 
return instruction from a subroutine, and the information control equipment which enables 
collection of efficient trace information, and its control method are realized. 
[0026] In addition, the loop start register with which the call stack counter is stored in the call 
stack in the above-mentioned explanation, Carry out counting of the number of sets of each 
value of the end register of a loop, and a looped race counter, and it is held. When it is 
detected in a CALL instruction detecting element during trace operation that subroutine call 
instruction was executed After the loop recognition information currently held at all the loop 
recognition parts is stored in a call stack a call stack counter -- "1" -- incrementing -- moreover, 
trace -- [ a thing ] working when it is detected in the RET instruction detecting-element section 
that subroutine return instruction was executed [ after "1" decrement's carrying out a call stack 
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counter, explained the information control method of having taken out the loop recognition 
information stored in the call stack, and setting it as all the loop recognition parts, but ] When 
the call stack is mounted by memory, the call stack counter holds the address of said call stack 
apart from this control method and it is detected in a CALL instruction detecting element during 
trace operation that subroutine call instruction was executed After storing in a call stack the 
loop recognition information currently held in all the loop recognition parts Each size of a loop 
start register, the end register of a loop, and a looped race counter makes the value of a call 
stack counter increase by sum total Sais. moreover, when it is detected in an RET instruction 
detecting element during trace operation that subroutine return instruction was executed The 
loop recognition information stored in the call stack in the value of the call stack counter after 
each size of a loop start register, the end register of a loop, and a looped race counter 
decreases by sum total Sais is taken out. You may use the information control method of 
setting it as all the loop recognition parts. Moreover, with reference to one example of 
application of a microprogram, it is explained below concretely what kind of thing the effect of 
this invention is. 

[0027] Drawing 5 (a) is one example of the microprogram having contained the subroutine. 
Moreover, drawing 5 (b) is the figure showing the result of having traced the microprogram 
shown in above-mentioned drawing 5 (a) with conventional information control equipment, and 
drawing 5 (c) is the figure showing the result of having traced the microprogram shown in 
drawing 5 (a) by this invention. In conventional information control equipment and its 
conventional control method As shown in drawing 5 (b), [ time / of repetitive operation of 
processing / of parent routine / A, and Processing B / the / 2nd / trace information / of eye 
time /, and trace information of first time / of repetitive operation of the processing C of routine 
at that time /, and the last round ] (N-1) To remaining in a trace memory, in this invention, as 
shown in drawing 5 (c), it is improved so that said trace information may not remain in a trace 
memory. [ the trace memory consumption in Processing A Processing B, and Processing C of 
MicroPro GURAKU which are shown in drawing 5 (a) ] if both 500 bytes, Repetitions N 
[ several ], and M of both are assumed to be 10 To the consumption of the trace memory in 
conventional information control equipment and its method being 16000 bytes, the 
consumption of the trace memory in this invention stops at 4000 bytes, and the use efficiency 
of a trace memory is improved 4 times. Therefore, by the trace memory of the same capacity, 
it can leave the execution result of a 4-time-as many microprogram as this in the trace memory 
concerned, and the range which can debug the microprogram by trace data is expanded by 4 
times, and can raise debugging efficiency. 
[0028] 

[Effect of the Invention] [ this invention ] by having a CALL instruction detecting element and an 
RET instruction detecting element as explained above Detect execution of the subroutine call 
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instruction of a microprogram, and execution of return instruction, and it sets at the time of 
detection of the subroutine instruction concerned. Hold the loop recognition information on a 
loop recognition part that the detection time was used, to the call stack, and it sets at the time 
of subroutine return instruction detection. As the loop recognition information currently held by 
the subroutine call last time at the call stack is returned to a loop recognition part, it sets 
between a parent routine and a child routine. By changing the loop recognition information 
currently held at the loop recognition part, and having been made to perform trace operation 
[ when the subroutine call is contained in the repetition execution portion of a microprogram ] 
In trace of the microprogram which trace information will be left behind only to the first time and 
the last round of a repetition execution portion, and contained the subroutine The trace 
memory of the same capacity enables it to leave the execution result of a much more wide 
range microprogram to a trace memory, and the range of the microprogram by trace data 
which can be debugged is expanded by this. It is effective in the ability to raise debugging 
efficiency. 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of one embodiment of this 
invention. 

[Drawing 2] It is the figure showing the flow chart of the procedure of operation in said one 
embodiment. 

[ Draw i ng 3 ] It is the block diagram showing the composition of conventional parallel. 
[Drawing 4] It is the figure showing the flow chart of the procedure of operation in said 
conventional parallel. 

[Drawin g 5] It is the figure showing the trace data of a microprogram and a microprogram. 
[Explanations of letters or numerals] 

1 Trace Counter 

2 Trace Control Signal 

3 Trace Information Bath 

4 Trace Counter 

5 Microprogram Address 

6 Mode Indication Signal 

7 Back Branching Detecting Element 

8 Branching Destination Register 

9 Branching Agency Register 

10-1, 10-2, 10-N Loop recognition part 



://dossierl.ipdl.inpit.goj 5/13/2008 



JP, 09-128264, A (1997) [FULL CONTENTS] 



Page 17 of 17 



21 CALL Instruction Detecting Element 

22 RET Instruction Detecting Element 

23 Call Stack 

24 Call Stack Counter 

101- 1, 101-2, 101-N Loop start register 

102- 1, 102-2, 102-N End register of a loop 

103- 1, 103-2, 103-N Looped race counter 
ST1 -ST24, ST31-ST36 Step 
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i . >v-?°mmm 10-2 a£tf>v-?°m,mm 1 0 - n 
to 3 «^-raa«»<o*3WRtt ^ixt v \& m&z&tiz 
mmlx ( m^-Timm 10-3. 10 

-4 . 1 0 - ( N- 1 ) — iGlM^KBH 

fid tc7)i:-f-S 0 



(4) 

5 

[ooo5] *mMmcomm±, h v—xmmm^ 2 iz 
u-x rm&t>m^ § ti h m& t,z *s v ^riwwiBtt § n . 

intern voftfl^ihS ft* . M^-xIJjMH^ 
tfcv^-cii. £-c<t>/i— Ttsusp 10-1, 10-2*3 

it/l 0-N^|^fBt#4ixl,;P-r^P-^x^i3j; 

1 ) . <5^t\ i&Tiffl^miz&uxiw&TftWtf 10 

«tffiS*ufe3W536»!6«P!SS*i"C (Xf -/7 0 ST2 ) , tt 
ffiSfrO vfirl h l/-Xfif#g.M°X 3 £^i-LT 

h Ix-xfif$g£ hP-^t U 1 ttl*W4 1 1 i) t, 
hV— xjtj^yfAifi "l" 4>9V*>V£ti (xf- 
77ST7 ) , BIXT77ST2 CMl XfvTS 

- 1 avv—yWYVi/x? 102-1 <r>Wfi. ft*k9t\s 
Vx 9 8 cottETFT* 4 *\ i fcJ44HS7Cl^ ^'x ? 9 tf> 
fieUiTftij&^flSSfli (Xf»/7ST3 ),^f 20 
77ST3 fc*JWT, #5£<YES) T*>4 i:¥«5£$tl.&i§ 
-S-fcrli,. TlSiSSPl 0 - l wi-7ffl^yx^ l 
0 1- l^ffi^iig^cl^^'X ^8 Offlt^ L< , 
— Tl^TI^'X^ 10 2-1 cnm^WtVisX? 9CO 
mzWL^^fr&WZtl& (Xf77ST4 ) . X 
T7/ST4 tCfcUT, ^(ND)T*4kfle?<lW 

^t,zi±. nsngB 10-1 cr»v~rm^=Jx $ 1 

oi-i fcWtfHSSfci'S^** 8<7)ffl^lSS§n. 

mrrwx? 1 o 2 - 1 tii^-teTui^x;? 9<o«#r 

5g§*U )V— This— X ■ %*7>? 1 0 3- ltCiiM^ 30 
-x u -? y 9 A eMtfi&g. § tiX . rflftgp 1 0 - 

7ST6 ) , Ml EXx yys T7 Xf77ST 
7 fciswttt, ±JCL,fcia(c, M^-X<fff$g^X 3 £ 
tf-LTM^-xfiffg^ M-^ty lt»?>ti 
Mx-x^^y^4Sr "l" -O^lMyM, 

T. BS7,f77ST2 *>fc, 
0-1 cr»V— This— X ■ Jj-rjy? 103-1 comfiWi. 40 

sstiT (xf77ST5 ) „ wmzmixTvys 

T7 Xf 77ST7 fcfclvCii, M—Xtf$B 

^M^-x^y ltsf8*W4fcfct>fc, YV-xf)*? 
y?4Z "1" -O-^U^yhtT. SIXf77'ST 

[0006] — jjr, xf77ST3 fc4swt5je(N0)T 

—TUT l/yX^10 2-2 COffl*^^ S^X * 8 CO 
mVXYXfo 1 *\ £ fzl&ttt&jtUiSX 9 9 comVXkX'fo 
tfr&flfeZtl (Xf 77ST10) . #5e(YES) X'$>& 50 
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6 

tmmzti&i%'gri,zti, 7"B»» 1 0-2W1-7 
BHttl^ yX^102-2 C9fl##«5fcl/ ^'X * 8 toffitc 
< . y°mffiUi?X? 10 2-2 cotf 36**« 

7ci^>>"x^ 9comizmL^-t)^frj)mM£tL& dt7 

TSTll) . XT--yTSTll^^T5S(N0)i;fiJ^$ 
X9 1 0 1 - 2 \,Z\±ftn.%Vi/X9 8«f^lS5ft, 

/I— tt&T xx ? l o 3 - 2 krfi^i^Tci/ i^'x ^ 9 to 
ffi^lSSStU /i— T h i— x ■ fi^y? l o 3 - 2 

10-2 t,z$mziix^h)u-Tmmmm&mftZft& 

(Xr-'yyST13) . vc, /P-mMSP 1 0 - 1 (7) 
;t/-7ifel/yX^ 10 1-1 fc/t— T^Tl^i^X^ 1 
0 2-1 t;^fLT. M^{fSMlx^X^t|5S«rt^S 

^ffl^fSS-ri. i 1 1: i 0 ^-^ISiSgP io-i ^^ag 

-fti^^^T (Xf 7 7ST14) , ^<r>mzmmX"f>y 
7ST7 tcg|4. Xf 7/ST7 tfcUtli, M/-X 
fflNPB^M—X;^ U 1 ttS#W-4i:i: fcfc, 
*^y^4l: "1" >f >-^'J^>-hLT, BHXf7 7 
S T2 J2»<0«BH3&sff *«h.4 . 

[0 0 07] £r*K X^>yTSTll(^V^T#5g(YES) 

/t'— 1 0-2W1-7M/-X -A^y^lO 
3-20fMgjE$^ (Xf77ST12) , MiaXx^y 
TST7 tMO. hV—Xffim% hU~ X^^E U 1 tffi 
IfrT^i: t fct, ht— X#^>-?4£ "1" >f>-^U 

^yi lt , sixf -/ r s T2 fciHKojaysasff 

■6. mrlBX7 x -/TSTiot;*i^T^(NO)-r',fe-l> 

mT l/y'X^10 2-N Offi^H^V- yx ^ 8 CMVl 
TXfohfr, ttzltfrmtVi/X? 9<nm±±.Xfohi!> 
mmZtlX (X^-yTST20) , #S(YES) Xfo&t 

ffiVi/X? 10 1 -NiOflI^ll^5fc^^X^ 8 iOffit^ 
t< , io/l-TJITl'yX^ 1 0 2-N<7)fift&*4HK7c 
ix'x ^ 9 tOfBtc^ L v ^A*5A>**¥l3£S*t* ( «y T 
ST21) . XxvTST21t^T5^(N0)T*&i:¥'J 

S§n.4^t{4. ;t^-r!2f^gpi o-Nwt^rife 

VisXflO 1 - Nfc{i^-ll^Btl^^X^8<0ffl^iSS§ 
ti. Tj&Tl^x? i o 2-Nt(i^-iK7c^yx^ 
9c7)fi*i|S^$fi. ;u—y°hu—x ■ fiiyy? i o 3- 
N(:(iM/-x*'7y^4 coil^ilSJE $ ixT . rig 
atgC 1 0 - N tf««f$^TV^;i~7l2.fi«ffi^HiT$ 
flh (Xf 77ST23) . 

[0008] , /i—nstigfl i o - 1 & it* i o - 

2ti3(tl>;L--7°^^> ; X^ 10 1 -lfciV'l 0 1 

-2t. )v—ymrrwx9 io2-i^iiN*io2- 

7°ll^gE 10-1*3^^10-2 COWJ-f b^ff 1 ( X 
^•yTST24) , f)IEX^-yrST7 lZM 0 . hl^-X 



(5) 

7 

imthU—AXteVitzfflftr&bbhiz. bv-x 
fjtjyjA* "1" JyfVXybLX* SlXf 77 

st2 i^mcomm^nhti^ . &fz. x-r-/rsT2it 

A\,Z)V— -TWMffil 0-N^-7'M/-X 
■*-!7y^l0 3-NOl!&Si£§*lt (Xf7TST 
22) , |hJ«^ lulB^xyTST7 tcMD, bU-XW 

<yy?4$: "1" -4 y?V*ybLX. SK^f'/7S 
T2 Jil^COMa^fi 1 ^!. . iCOi t{i^7 u -yTST20 10 
fcti v>T S5£ (no) 4 fc W5E £*U> £ £ V ->T |B| 

hV— x^y 1 fcffiHWifcfcfcfcs M^-x^^y 

"i" 4y?vxyhLx. SSxf 7/ST2 

[0009] 

tfftfoixxv^tztblz^ -7-d?nTv7-7J±?MM-fn 20 
Ogj^cov-Y^nrn^'^A ■ TbVXtiK rolBK/l'— 

[ooio] z\<7>m^ mz^jb-^ycomMLm'trm 
m^mmmmmmRW^^mm^mzax ^xii. w ? 

Jir^iv^b^-xffifg^iR*^-^ 40 

[0011] *^Hjc7)aWi±s ±fB<Of|lgI£rjS¥&LT, 
v>f 9vT?7l±ty<r>*)r-7)b—i-y%mW>ft%:-, 

-- f y b¥ tfj LA^-fc i i/W-f v*> h<T>m%$v^<n 

hZhh „ 
[0012] 

mz. m^bu-xmrnzmmFf^ibis-xjiit 50 
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8 

U k , MIB h ^-xfiffRSr mriB h U-^tl) t=ffi*W 

n ^7A«WMt $ fi£ SBJK . mflB M— x* =e y 
tSRbI^-^fl»fB3i*I^Siufe«fc: "1" -fy^y* 

A ■ T\ t V>x<Dm* 1 5v J f-t?>4ffl&tl'i'X?b. SIS 
ffiSr 5 y i"t^mtV^X ? b „ MIB7°n ^7A«I 
— r^Tl^'x^&it^— rhv-— x ■ #^y?£r-£ 

gp^w^E bmrnmcn^mm b^-x^^ y ttstt-r 

CALL*^«ttia5fc . BulBrn^^AOUfi^^. 

tix^t /b-7°mt& wx?^ )v—7wr v =jx $ a s. 

Xf)b—7°bV—X ■ #?7y?CO%tl^tlCDii.<D'tv bWt 

amLxim-t&?->bx?v7 ■ %vy?b, 
z-xmfczix, mz7-u7?i±<nwmLm£fw>wz+r7 
jv-^yn&L-fa^tf^pfct&M^z, mmvmrUft 
emmb&i&mnttmt b u~x?<=e y mztmrt& 

[0013] tfz. m2<Dm%<nmmm-)imi. ?m 
cr> b ]s-xim*iMMmi-& b b , mm 

bu- xmmzmz bu-x^^v &&Ntt ht^h<n b 

4fti&&f%ti&m&. mibu-x**:v izmzbu 
-xmmmmztifzmz - 1 - a y? v*>h-r& b 
v-7^^?y^b. ^-bm^m^mtam^^fx 
^wo/ 7 A • Tbb-xcommmb^miAb%stm 

mmkijftm^mz&w&ttt&Jty-vT'jA. ■ tyv 
xcom* 5 -y ^h%mtv : Jx?b, msMdsMiSk 
^mz&tf&ftmty°vy7i± • rbuxcom^^'yi- 

■thftmtVl/Xtb, MlBrn^^AOi^jgLMfgP 
4i-tBaW-& tztbcoib-yfflMib' Vx 9 . ;1— r#ITl^ 

»»f:*fflli., MIBTn^^A^|iiSL||ffgP^c7)ft|[l] 
i: AKHI^A 1 1MB bV-X* >J tdSdW" 5 ffifRffflff 

-TiB^l^ i^x ^ , r$IT U- ^'x ? i tf)b—7° b 
V-x ■ $^y?$:^ti-?ti%)ffllt-t&mi<r>x^r-yy° 



(6) 

9 

usaKBiSfc: . «na4HS5tP ^'x * fc mie/i— m 
r , uns^HiSifeu : jx 9<rm^ k m^v-ymtku ; jx 

9 <r> nm-, %ct>V iz m Zftt&jt WX9 <nf*mkmWv 

-7°mri/ : jx 9^>nm-k #&t-st t , mib 

M/-X • fj-yy 9 ^zmWV—yYV—7, ■ ffyy9<r> 
m*m&-t&fS3C0Xr-v7"k, W§?m2CDX7--yy"l l z 10 
v vc s fflfE^HR* ^ >-'x r* £ mf I B/I^-tTO V 
? oft^. ^{±mrlE^iK7ul^ : Jx 9 <ryft& k WEfis 
-7*mT V i?x 9<nnm-k j&cp-Scw*&t . mifE^- 

nws& u ^x 9 ^im^^v^x 9 com* , mie/i- 

-7°#ITl^x * t(4«HE^'«7Cl'^ :?Offi£r , lulE 
(Dm*%ti<FiiMM-t&m4coxr->yy°k, fjfBCAL 

7°*£T Uz9x9t5i. fitufB/l— 7° hi/— x ■ fj y 9<n 20 
Zti^ticom*. lulE^— iVX9 -y^rt^ttriE^— ivx 
9-/9 ■ ii^y9<r>mz£V)W££tthfamzmpth 
WS5cox-r>yy°k^ m%tt~)VX9 *v9 ■ % 1 7y9coM 
Sr " 1 " tz (tiSJp £ m 6 OXt- >y 7° , U- 

^'x ? . fflrlE/t^-^TW^x ? tj it? BalEi^-r h u 

-X ■ l)^y9 i k Zft,^ixWMC$hW> 7cr>Xy- -v 7° 
fc, KffERET#^ttiiJ^J;0. -fT^-if-y^fl 
w-rs^osi^T^aisn^Bt^. lulE^-^X^ -y 

? ■ tf^i^Ofi* "1" tft'J«S^S-&4«f8<0^T--y 
7°2: s mtt—Jl'X9-v9\*[<7>mtt—Jl'X9v9 - J] 30 
•7 y ? <rmiz X 0 ftS \zmzi%& 3 fit ^ $ fit 

Sr. friE/t— y°mmu t Jx9. m&u- ywrv^x9 
te&tfWa&v—yyv-x ■ i}*?y9i<z%jx?tim.'fc-t 
hW.9oyx^-,y°k. ^■th.zk^mW.kLX^h. 

cov]/-xmm$:tm&t$-?&hu-xx^vk. wm 

hU-xmMZmmhU-x^^Vlzj&M'f&fztbcDh 

-xmrn^mft s " 1 " a y 9 y ^ ^ h **- & b 40 
FJisorn^'^i, • TY\/x<nwmm.k^m.k*im. 

xcoffi a- 5 -y -^-r £ «-HS^^ ^ ^ fc . SRfifcfir4i-«« 
^I l z&tf&ftmt7°ri9~>l>, ■ TFl/XnmZy-v^ 
^hftmtVi?X9k. mrlErn^'9^^jlt^Tg|I 
tt*Um-t%>iz#><7)}V—7°m$bV : JX 9 s /I— T^T V- 

liSB t , fuf E7°n ^ 5 A ^MM L ^SB^^ftEI 50 
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1 0 

k mmco^mm h v-x*^v \&ttmrhmmm 
wmmvmm,z%,^x. vv-xamt^mz^ mwv 

VX 9 . )V— ~rWT\s VX 9HX Xf)V—y° h 

v—x ■ %^y9%Zti^ivft)fflltt&mi<7)XT--vy° 

mk\m\,z , mu j frmti' : Jx 9<n\Hm-k miw-ym 

tel^^'x^tortW. ts:^lf^zmi^WtV> : x9<0\ k M 

kmmv-7°%avvx,9^vmk*. zK?i\$mm 

^&m2cr>x'r-yy°k. mtm2d-)X^r^yi l ziiV^ 

t , mftmtvvx 9<nnm-k m&v-ym&wx 

9 coftm, =3: ^t^tmrlB^-HSTC^ Vx 9 coft W i: mi&l- 

-y°mris vx 9(r>nmk t>mz~m; t^*^*:, huie 

m. * t&g-f -S MS 3 OX r- -y 7° fc , MIEm 2 <0 X -f ••/ 7°fc 

ts v , miE^iK5fe^ ^'x ^ cD^mkmifi~ymt^ 

Vx9<^^m, MtmWiiWtV i?x 9 <npmk Wk&V 
-7°|*T V-Jx9<^nm-k fj^-UX^^z , HUfB/P— 

7'Htei^ ^'x ^ tciitfriE^e^p- i^'x ^ offis- . tfriE/t^ 
-r^Tix vx 9 uzmttm.7ci/ : Jx9<7)mt: , hub 

y°hu-x ■ %*7y 9 izumMhl/— x ■ ij*?y9 
<nm&ZtL%imi£th'mA<r>xy~>vy°k. mrfECAL 

Sr. tfrlE;t^-7»ix^'x^. tfrlE/i^-7°»Ti-'^'x^ 
fciVlulE/t—T-bP—x ■ ^^y^^m^tL^-f 
Xco-smy-J x*ftimn%-£&m5<7)Xr--yy°k . mrlER 

ETiirtrtftas»teJ: o . ^/k— ^y*»6twflw-&ifr* 

OSItf^ffi^^BtC m^-)VX9-/9 ■ n^y 

9cr>m$:, mw-y°m%iv=jx9 . mwv~y°m~T\y 

'Jx9HXlfmil)V—y°YV—x ■ ij-yy9^ft^ft 
x*<7)-£if+M Xftm&Zit&M 6CDX7-V y°k , 

[00 15] 

[ooi6] hi ii^^sjco i nwmvymm:^?? 

(4. h l^-xffifgSrS^E»r^ h ^-xffifgys'x 3 
SJELt, hl^-XtffgSr^gitt-rSM^-X^^U 1 

hv~xmm^x3^Lxxf}^ixhw-xm 

• TY\sA*fflftt& k k fcfc, 3Mh^-Xtffg^> 
lx-x^^t y i fcl8lft§*ufeatc, h U-^W«H3#2 
tcJrO "1" tf{t>f v^y^ybSfL^h^-x^^^ 
^4t, V'f^nrn/^A ■ Th'l^XStfOmrUHBSrtS 
Wr?&m\M\Ml/i'X9 7 lUXXf-?^ 9uy°u9yJ± ■ 

rFi/xs <r)^mm%wifrtz> j $-mm\>' : JX 9 7 2 

^. ^-K^ft-f-6tJ; 0^tiJ^*§il-g.l^fc. 
?n7n/5A ■ T K U-X 5 OmTEHIt ^Hlffli: SribK 



(7) 

1 1 

yX^7 1 fcteft^JJ-ttfty^.X* 8 k , 

asp 7 fcfcv^Tft^iHfe&^ttaistutiR^iattP 

Hfl&yy'X^ 1 0 1 - i ( i = 1 , 2 , , 

N ) , JV—yy&TUisX? 1 0 2 - i , iSiWU—Th 

V—X ■ -t)*7V9 1 0 3- i (i = l, 2, , 

N) £-§r^, ^nrn^^AO^LH^TSP^^IS 

mrt tz&commitm$-t&>\<--7imM 10-1. i io 

mftife^K *F~7)V-+y*n#>t^X*fo h 
ttffi-^*CALL#^|ftajaS2 It. V^n7o/5 
AtfOUfi 1 ^*^ -tf7';i— f - y^flffi-f 6ifr«#T£> S 
3&^5*»*«teti^* RET^^ffigB2 2 k , -+f 77P— f- 

yp?m lb#c /i— Tisttgp io-i. , io-2.-- 

, l 0 - n W&fifStfxT i i & /i^-TBiMf«a*« 

mm § tit f i l os^fRweft & 3 — ^7^23 20 

[ 0 0 1 7 ] £iy ftfcWtf^fcRBfc, JJBtf)**' 
-TISiiSP^I^-Tllfe^^X^ 1 0 1 - i (Cii, V 

A ■ TYUXffiWiZtl. JV—TWri/i/XV 102- 

nrn^5A ■ TKU^ifiBlfr&Jh., /I— ■ 
t)*7V9 1 0 3- i tcti, V-f ?U7°u^ACD$£}KL 30 
gfrfrfgfH^?) b !✓ -x* *7 y ? 4 coawqftWrSfift . 4 

fc, c\ti£>cr>;u-7immzML~a±. *ti*tuz. m 
m^mmzx &mfrmizti?z>u-ymn i d## 

[0 0 18] ifc, H2(i, :*33BKtt<z>IWts#je*jj* 

idfc, *39BBBfc:*NvCtt, CALL*&^tftffl952 
1, RET^^a}SP2 2. 3— ;kX^ -y? 2 3&i;tX 

Cft^VK MlXfyTtLttl Xf77ST31, S 40 
T32, ST33, ST34, ST35& Xt/S T36^£-g"tfX 

[0 0 19] HlfcJ;t/ia2^#BlLT, 

mnmrnz^xmrn-th. fle*w<rc*£i:iPi* 

I#9J1«£±. /I'-rBiWW*, Hl(3EaS*it 
u&;i— rfg|$gp lo-i, /i—rfSfSSP io-2fci 

tAVP-TflUgR 1 0 - NCD 3 fflO;k-T!^SPc7)^^K 

4. 

[00 20] N y-Xft&Mfl&H#fci5^T(i, ^TO;tx 50 
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1 2 

- tbmsws ^gp t# a tih jv~ rmtth vvxv&xif 
)V-ymT v =Jx 9 it W&it § ti h ( x -f r s t i 

) . r?-/kX;?-y? • ^y9 2AltmUt 

"o" fcttJBHtsti (x^-yrsT3i) , v^-xtm 

(fit, -f77k-i7-ynf ft t^*^T§ix^ £ i: **C A 
LL#^ffig|52 1 tj3^T^ffiS^^5^'W5E$ 
*UC ( X-r*y 7° ST32) , IfTVl— fyn? ffi L#^£>H 

tfsWftaiS*t4«^-fcii, n^-nawii 1 o - 1 , 1 o 

-2*5itA"l 0-N^f*S$tlT^S, ;l-7fflfel/y 
X^10 1-l, 1 0 l-2fcJ:t/l 0 1-N«fifc, 

)v— ymrrv-i/x? 1 o 2- 1 , 102-2*3^1x10 

2N«li:, /1-711/-X-^^^10 3-1, 1 
0 3 - 2 ti Xlf 1 0 3 - NCOMk **tf7t— rsatfMB 
3-;i-x^>y^ ■ ^^y^2 40fSti OiSSSfi 
4 3-;bx^ 7^2 3 ft<7)M5gteBfc&#£;fu 3-;i- 
x^>y^ ■ * r >y?24(j "i" Ay?v*yyi$tih 

(Xf77ST33) . -g-LT, *-7BWlO-l, 

io-2t3iu s 'io-N rtco;i— nsasw fgtiMl!:;* 
n.T (Xf--yrST34) , M^-Xfflffft/^ 3 Sr^LT 
M^-XflWdSM^-X^c^U 1 
YV— xi}*7V9±ifi "1" >f >-^U^>-h§tL (Xf 
77ST7 ) , BIXT77ST2 tMD, X-f-y7°S 
T2 jaBtfDKrfh&W&S^l*. XT-<yTST32t 
t3 v ^T-77';l— f - yupffi L#^-<0 Hff^ffi $ix=Srv 

^tltzZk^RET^mm^2 2l,Zi5\ l ^xmiii^tl 
tzfr^frfimfeZtlZ (Xx>y7°ST35) , 
y«f^r^^Hfi : J& J ^ai$n.4^t«, -y 
^ ■ f?>?24tf "1" f^'J^-lS^, r?-^x 
^•y^ ■ **>y^24tJ; Dta^Six-^ ^—JVX-9 >y 9 

2 3n<mmm^zu.^ttx^hm.mt^tvc . >v 

-7tSftgfl 1 0 - 1 , 1 0-2fc±tf 1 O-NfttfOA'— 
7tHWffBfc LT^SSixS (Xf 77ST36) . 4£ 

x -r v r s T35t;fe , -77';i~f - yW%^^<r>m^ 

T2 ) , fcfflSjftxv^Srv hP-xffilg^'x 

3 &^Lt h l/-xflHllt h U 1 izWtfr~t& 
thtt, hv— x%*7y?4tr "l" -fy^u^yh 

§tl (Xf 77ST7 ) , U&Xr~-y 7°ST2 tMD, 
XT77ST2 jaB^IWWBKftS^. 4fcXx-yT 

ST2 fcfcv^flW4Hlfc&MftajS*ifc«^tl±, >V-7° 

mmm 1 o - 1 «;i-7HTi/yx5' 1 o 2 - 1 coa 
y y x ^ 9 coffim±T- *> s j&^jfiswje §ix § (xf77s 

T3 ) . 

[00 2 1 ] X-r-y 7°ST3 tti^T, #5£(YES) ffc 

4 fc^sfts^te-teii, ^-miasp 10-1 »/h 

7ltel/yXj' 10 1 - l<7)ffl^llg5tyy'X^80ffl 

t^t< , sr»v— -rmrrvi/x? 102-1 <rmt^it 



(8) 

1 3 

mti/ i/x 9 9 com^m l v ^^^mM^ti^ ( x^ 

7 7ST4 ) . t^^T. 55£(N0)T'£> 

S h ¥>J5E§ti£±§-£t;(i,. /W-7°iigf$gB 10-1 <zvw— 

rm&v-jx? 101-1 izitftmti'isxf&com.tf 

ISSSix, /k-T^TIxix'X? 1 0 2-1 t;ii^7Cl^ 
y*X^ 9 7>fi^1£5£§tu /I— 7°hlx-X • 1}*7V? 1 
0 3- K:liM/-^^y^4WSf§tiT, ;P 

-ymmffi 1 o - 1 fcfiws^v^^-rBWHffB3& 1 

5gfr£ix (XT77ST6 ) , tirfBX^>yTST7 (CM 
& 0 Xf77ST7 fctswcii, _B£LfcJ:'3fc, hl^ 10 
-Xfif $B^°X 3 Sr^>L"C h lx-X'[f$R£- h Ix-x.* ^ U 
lfctMWN&fcfcfcfc:, Mx-x^t-^m^ "l" >f 
>7VX>bLX. SSXf -y 7° S T2 JS»0>J8»**fT 
^tLSo ifc, Mie^-f-yrST4 fciSVvtltjg(YES) 

/V— TfgHSSB 10-1 7>/i— y° hU—x-#iJ>7l0 
3- 10ffi#i£5£§:fxT (Xf77ST5 ) . ^-Of^C 
TwfEXf->y7°ST7 tcM-S. Xf->yTST7tCtSV-»T 
ti, Mx-x<fif$g£ Mx-x^ u l fc»*W& k k t> 
fc, M/-^>>^4* " 1" -f t-? y^yiLt, 20 
SltXf 77ST2 EfflWJffiSj^Wl. S . 
[0 0 2 2]-J, XT77ST3 (:*3V^TS5e(NO)T- 

* h k %fi& , /i— 7f&t8§P 10-2^ 

— T^TIxixX^ 1 0 2- 20ffi##ll£ft 1x^X^8 O 
ttiPWfmZtl (Xf 77ST10) , (YES) Xt>h 

fc¥iies*i.&*^-fc(±, /i'— rattan o-2wi— r 

^L< . Mo/k— TBH&lx^X;? 10 2 -20ffi*^lK 
rSTll) . XT--yTSTlH;^V^TSS(N0)k4 £ 'J/ES 

iV—VWrVi/X? \ 0 3 - 2{Z\i J timtV i JX9 9cr> 
Ht&WtBStl* /V- 7°f-tx-X - ^^y^l03-2(: 

ii h ^ -x# 7 ^ 4 <z>«bWR}&3*uc . /I— TBIWIS 
10-2 t;f*f§§nTv^^-Tf,rii'fffg^*T§ti-i. 
(xf-'/TSTB) . <Jcirvr\ /I— rfgfSSfti 0-10 

)V—yW&k1>i'X9\ 0 1-1 k;l— Ti&TlxixX^ 1 

0 2 - 1 izft lx . mtif^m^jx 9 izwdmmzm 40 

£f£S-f-£ ; k K «£ 0^-7lStiSE 10-1 coWS 
ft&fftyftX (7f77"ST14) . *0&kfcmiXT<v 
7ST7 t:M-g>o Xf'y/ST7 fciSUTti, hlx— X 

mUbu^jt^uncm/Ttibbhiz. hix-x 

^7V^4J "1" 4>7V*>bLX, ISXf 7 7 
ST2 IBiOiW^W^. 

[0 0 2 3] &iJ. X-r-/7°STlUCi3V^T#^(YES) 

-e* s k f ijss ft s . vv-xij^y^A izi± 

)V~ Tiggggfl 0-2W1/-7M/-X ■ ?]*J>? 1 0 
3-2 7WI£5e § ft ( X^-y 7° S T12 ) , HUfEX f >y 50 
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1 4 

TST7 tlO, hlx— X'|ffB£ Mx-X^U ltCtg 
tttSttfcC, M^-X*>77^4£ "1" -fy?U 

* >- h lt , si* x^ •/ 7° s T2 u»tf>jBssaqf £>ft 

I., ±tz, MiaXT-'/TSTlO^feV^TS^CNO)^^ 

fc^s^t**^^, ;i—7isiigi5 1 o-no/v- 7 0 

i^Tlx ixX ? 1 0 2 - N Offi##*Bfclx ixX ? 8 7)ffllil 
^'f'JS^tlT (7f77ST20) , #S(YES) T'?>4t 

^$n4*^-t;ti. ;t^-7istig|5 1 o-nwp— rSH 

%iV : JX<¥ 1 0 1 -N«M?cl/y7^ 8«ftf 

L< , li'5;l~7°**Tl--> ; x^ l o 2-Nf9ffia J 4M£7C 
lx >>"x 9 9 emzm L v (Xf77 

ST21) . XT"-y7°ST21tfc^T ; S^(N0)T"fc-l>k¥ l J 

sesfift*&tiis ^-rigfispi o-N7);k-rpste 

IxSx'x^ 1 0 1 - Ntli4HS5tl^^^8(35MwgftSS 
ft. ;i~7°*ITix>>'x^ l o 2-Ntc«4HS7cl'^^ 

9 0f6^'|^SiX. ;l-71U-7 ^7yy 103- 

n fcii h i—x^-7 y ^ 4 wffl^lS^^tLT , )V~y°U 

vm i o - n (cfia#s*t-r ^« ;i^-7TOw#*^f § 

tl& (7T77ST23) . 

[oo24]»:t. /p— Ttanst i o - 1 a xr/ 1 o - 

2t*3(7-S;U-7^telx^'X^ 10 1 - lfcitfl 0 1 
-2k. )V— TmrXWX9 1 0 2- lfciV'l 02- 

TlStiSP 10-lfcJ:VlO-2 OlOffllt^fi 1 ^^ ( X 
X'y7°ST24) , flfrlBX-r-y7°ST7 tcMD. YV~ X 
'IffB^Mx-X^^eU 1 tfgtt-T^kk fcfc. Mx-X 
^77^4^ "l" ^fyy'j^yiU. Sl«x-r-y7° 
S T2 J3»««BHj6^f irfi 4 o 4 tz , x t- -y 7° S T21 
*3V^t-r^(yes) X'fo&kmfeZtL&WrSlzli^ h lx— 

X^ »7 4 t/k— 7^8919 1 0 - N 7)71—7° hlx-X 

• ^f^y^l 0 3-N<OftWR£$<lT (7T77ST 
22) , MIBXx-yTST7 tMD. hlx-Xffl 
fgSrMx-x^^EU 1 (sfftfcW&fct tic. hlx-x^ 
^7-^4^ "1" >f y?V*>b LX. BI7T77S 
T2 U^7)®a^fi)iX4 . i CO z k Ii7f >y T S T20 
tC£ ^TSS(NO) T*> S k WS§it*«#fc*JV^ t |s] 

mrlSx^>y7°ST7 izMK) , h^-7'ffiJ 
Mx-xp<^U lfctSSfrrSkk ttc, Mx-x^<77 
^4^ "i" >f y?yj(yhLX. B J Kxr--y7°ST2 

[002 5] .kLhOJrotLT, ~*}"7}V—^~ L 
f - 7 k Of ifiS ttfz^V-* f- V b comzti V , 
^-TBUlit* v^T fftS § ixT ^ 4 ;l~7°irii'ffff6 * 
mmxhZb tfX% h tz^Z , tf7V^^7 *-&tfV>f 
^nrn7"^Atcfe^Tt. «{)^7)J;7>Mx-xtlj#Sr 

n7/7A+<0f7;l-f7S nnat^£ . y~7)V~-+'y 

i o irit l . mm^x t > h ix-xw fg^iRm^ «rtBk -f- 



(9) 

1 5 

[0026]^, ±IS<7)IKB^t;j3^T{i:, n-/PX? 
>y? • i}^7V9ifi. l—jVXfvflzmtiZtlX^&JV 

—Tfflffiu ifx 9 , /p— ttrt s^* * is «t tf/i— r h 
v-x - *^y?o^na«7 MMtiScLT 

ifMh&afcfrSfufc t a*c a l L^KaiaPfctJv^«i 
-)vx9v9 ■ f)*7V9* "i" f^^yM^I 

iyOVjifi^ fufSn— )VX9 7 7»rFl/X^SLt 

/kx^-y? ■ ^y^coffiSr/i/— y°WMV=Jx9 ^ )V— 

-WiwM Xc7>£ff+M x#iiiii2-t!\ * h k-xifr 
ft* t s trr/l— f - kftilftr&^Uft 1 § ti^r £ & a* R e 
TiiMtffcajgpfcrfc v vt tflffi § *ut Ktfcrti , a —}VX 9 -/ 
9 ■ iiyy9crim.it. )V~y°mkv-Jx9. >v-y°m~T 
v : Jx9teZ:if)V—7°hV—x ■ f/ypcozti^tico 
y-J Xcd&H;^ xftm^Ltzmz^ a->l-X9 y9lz 30 

mMztiz ^&fr-y°i%mffi JxtH tx, -k^-y°m 

[0027] 35 ( a ) (i, ->f:7%— f->-&^^'V>f 
?n7nm^)lWtfc*. *fcH5 (b) (4, 
wflHRWHIiSBfc: i 9 - ±iSO05 ( a ) lz^Zti&~? 
A ?n7n/7A5: h k-x L£f£fll£^t-0'C£> D , 
05 (c) (4. rfcUHHtJ: 9 . 05 (a) lz^$ti%>-? 40 

( b ) \,z^tth i 0 fc, «;w-f-y*o*saA*j 

HBO^Mt^a<^2[5Iga^ ( N— 1 ) IIc?)M/- 
x-fffgfc kV^rcotifCOfo— ^yco^mc coffiM L$m<7) 
%)mhW$mcr>Yl<>— X'(f$B** s M/-^t'JrttI 
SLT^ftOKMLT. H5(c) 
ixft J: -5 1 , MIB h k-xff Mz-Wty 
W(c«f?L5rV^J:ataS»S*i.TV^. H5 (a) 
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1 6 

Ctfeft* hU~X^<^UimM^Mz5 0 

StiabU 6 0 0 O^W hT^S^^LT. 

ttS hlz-X^t y^M»M(44 0 0 OsU hl,Z±t 

n/n^7 AcoHtf^mSr SII h V- XA U MzW$~ 

&R±$-^4>Ii:a i T§4 0 
[00 28] 

[«BH<^»«] JSUJKHBLfeiafc:, *WMl±. cal 
LifrfrBtttiatti iVR E Titr^tiigPSrfi^ h Z. fc fc i 

^<?»»ai^tti (4 , KtBB#* 4 trttffls tcx v 

-7t8»ai WW-TBMHf 3 -;WX ^ -y ^ L 
y-7)V—i- y vf HJ L i 9 3 — 9 -v 7 fc ixT 

f^Sr^fo ZolzLtzZblzJ:*), v^nTn^AiO 
Sftig LmiWMz^ry>v-^-yn ft Uj^tfiX b 1** 

co^- M/-Xffl #a^Six4 C i: ic^r 0 > "f 

?o7n?7MM/- X^tJV^T. R— 

n7n/7A(0f^'-v XwrtgffiHa^^Sa. -f^y ^ - 

[HI] 1 SOBBIIIiWfllJft * jj^-^n -y ^ ST- 

Sift, 

[H2 ] tulB 1 USS^BRtrtJttS Wj^JHw^o-^-^ 

[03 ] ^*^J<7)fflB)cSr7K-rrn •v9mxfo&<, 
[04 ] WIEflaeMt*Jtt&IM^«^)7n-^^-b 

[05] 7^n7n/7iiJj;t>'v^n7n/7A 

cohis-x ■ ?—9*^tmx'fo&, 

1 M/-^^yj? 

2 h u-xmwm^ 

3 hi— Xfffgy^ 

4 M^— x ■ #*?y9 

5 9uTX39^2±- TYVX 

6 ^- H^ff# 



1 7 

7 fiW4MSttffi» 

8 4M£5fcl^;** 

9 ^TUl^X^ 

10-1. 10-2. . 1 0- 

2 1 CALLifHrtftttJSB 

2 2 RET^ffiS 
2 3 

24 a— )V?s9v9 ■ 



N 



(10) #if 9-1 28 2 64 

1 8 

10 1-1. 10 1-2. 10 1-N /L— T 

1 02 1. 1 0 2-2. 1 02 -N JV—T 

tv—ywm m~r v i?x ? 

1 0 3-1. 1 0 3-2. 1 03-N jV—y 

ST1 — ST24. ST31— ST36 X^f^y 



[05] 
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CALL CHILD 




nHMWEL 








| Mb 








BR LOOP 


















CHILD: 

loop: 
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BR LOOP 
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Eg) (w-iisjg) 6fHa 
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mm 
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